Treatments for schizophrenia have reached a plateau. There has been no major breakthrough in the past decade. Whether we consider medication, psychological therapies or service level and social interventions, the period from 2000 to 2010 has been disappointing. Recent trials of antipsychotic medications demonstrated that they are of only moderate effect: many patients discontinue medication or show limited gains, the second-generation antipsychotics confer few if any clinical benefits over their first-generation counterparts, and many of these drugs have worrying effects on physical health. 1 Firstgeneration psychological therapies, cognitive-behavioural therapy (CBT) and family interventions have also been shown to be of small to moderate effect, 2 and are difficult to implement in practice, with widespread problems in training the workforce and ensuring effective models of delivery. Social interventions and psychiatric team configurations are no panacea either, and successful models in one setting, such as individual placement and support or assertive outreach, may not replicate their effects across time or culture. There are, nevertheless, some hopeful signs. Clozapine, although not new, is now clearly demonstrated to be a more effective medication than alternatives for people with unresponsive psychotic symptoms. 3 Family interventions and CBT for psychosis are relatively new methods with considerable scope for improvement which have brought relief to many patients and carers. 2 Early intervention and detection models confer benefits in engagement and early cost-effective treatment, 4 whereas the recovery model reshapes professional efforts towards the personal values and goals of those using the service. However, few would disagree that we need to do much better.
One major problem may lie in the conceptualisation of schizophrenia as a single dichotomous category, underpinning most research. Genetic research has increasingly concluded that schizophrenia has overlap with other diagnoses, suggesting that it may lie on a spectrum of psychiatric disorders, better represented on a number of dimensions. 5 In social psychiatry and epidemiology, convincing evidence has accumulated for psychosis-like experiences and traits in the general population, which share the same risk factors as those for the diagnosed disorder. 6 This supports the long-standing idea that instead of conceptualising and researching schizophrenia in terms of a single disorder, qualitatively different from normality, we should think instead of quantitative traits across the whole population.
Research also consistently demonstrates that the symptoms of schizophrenia load onto a number of relatively independent factors, including positive, negative, affective and disorganisation symptoms and also cognitive and/or motor dysfunctions. 7 Within factors, there may be further reliable divisions. Thus, positive symptoms of hallucinations and delusions are consistently separated in these factor analyses, while there are subtypes of delusions, so that (for example) persecutory and grandiose delusions are distinct. 8 The current controversies in the revision of the diagnostic systems for mental disorders, DSM-5 and ICD-11, echo many of these themes, with active debates about adopting multidimensional approaches, with major symptom or function domains, and clarifying the boundaries between psychosis and normality. 9 Delusions as a single symptom One solution, recommended by Owen et al, 10 is to 'focus on specific symptoms as well as cognitive and neurocognitive endophenotypes with the confounding effects of diagnostic practices removed' (p. 174). Individual symptom research is not a new idea. However, it has not been very much undertaken in psychosis. One exception is in the discipline of cognitive psychology, where the study of delusions as a single symptom has been actively pursued as a research strategy since the late 1980s. In 1999 we were able to review an emerging empirical cognitive psychology literature of delusions, consisting of 39 studies. 11 This literature is now very substantially increased, with in excess of 200 further studies published since 1999. It is timely to revisit it.
The 1999 review provided an empirical basis for the subsequent development and elaboration of cognitive models of positive psychotic symptoms. 11 These accept the importance of biological and social levels of explanation, but highlight the contribution of psychological mechanisms, involving both emotional and reasoning processes, to the development and
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The past and future of delusions research: from the inexplicable to the treatable P. A. Garety and D. Freeman Background Problems with the diagnosis and treatment of schizophrenia have led for a call to change strategy and focus on individual psychotic experiences. In recent years, research on delusions has led the way.
Aims
To update our 1999 review of almost 40 studies on delusions.
Method A systematic literature search was conducted of reasoning and affective processes related to delusions.
Results
Over 200 studies were identified. The presence of 'jumping to conclusions' in individuals with delusions has been substantiated, the theory of mind account has not stood up to subsequent testing, and there is a promising new focus on the ways that affective processes contribute to delusional experience.
Conclusions
Theoretical work rendering delusions understandable can be translated into treatment; future clinical trials should focus on individual psychotic experiences as outcomes. 126953 Review article persistence of psychosis. 12 Thus, in the vulnerable individual, stress is held to trigger particular emotional and cognitive changes, resulting in anomalies of conscious experience such as hallucinatory voices. Both singly and in combination, specific reasoning and information processing biases, pre-existing schematic beliefs about the self and others, current emotional disturbance and social factors (e.g. isolation and adversity) are then considered to facilitate maladaptive appraisals of the origins of these anomalous mental states (Fig. 1) . This may result in anomalous experiences becoming psychotic delusions and hallucinations. In this review we consider the current status of empirical support for the central proposition that disturbances in both reasoning and affective processes contribute to delusions.
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Method
The list of studies included in our 1999 review paper was updated using systematic literature searches: see online Tables DS1-DS5 .
Results

Reasoning studies
Cognitive models propose that processes that contribute to biased appraisals are causal factors in the development and persistence of delusions. Two reasoning biases have been repeatedly highlighted as candidates for making a causal contribution to delusions: jumping to conclusions and deficits in theory of mind.
11
Jumping to conclusions
A tendency to use fewer data to reach a decision ('jumping to conclusions') is posited to contribute to delusion formation and persistence; thus, it is proposed that anomalous or ambiguous information is rapidly appraised and a delusional conclusion drawn on the basis of limited evidence, and without a thorough consideration of alternatives or a review of the evidence. Jumping to conclusions (JTC) has most often been assessed experimentally using a probabilistic reasoning task (the beads task). In a typical task, participants are shown jars with beads of two different colours in reverse proportions. Their task is to decide which of the two jars (now hidden from view) has been chosen, on the basis of beads drawn from only one jar. Commonly used proportions are 85:15 and 60:40. A number of measures can be taken. The most common variable employed is the number of items requested before making a decision ('draws to decision'); additionally, probability estimates, changes following potentially disconfirmatory evidence, confidence ratings and errors may be assessed. The JTC bias has been operationalised as when a decision is made after two or fewer beads on the 85:15 task. 13 In 1999, reviewing 8 studies, we found that there was consistent evidence that individuals with delusions request less information before making their decision than psychiatric or non-clinical controls. A total of 61 further studies of the JTC bias have been published (online Tables DS1a-c). The clear majority of these studies and a meta-analysis have confirmed that JTC is characteristic of people with delusions, 14 with about half showing the bias of gathering less evidence (i.e. deciding after two beads or fewer). For example, in a large, well-conducted study, Lincoln et al compared 71 patients with a diagnosis of schizophrenia with 68 participants from a non-clinical control group. 15 The schizophrenia group was further divided into 44 people with acute delusions and 27 with a history of delusions who were in remission. They found that people with delusions took fewer draws to decision than the non-clinical control group and that participants with current delusions took fewer draws than those in remission. Draws to decision were associated with observer-rated delusions, suggesting that there is a specific association of JTC with this symptom, although this association became non-significant after controlling for IQ score and negative symptoms. Patients with delusions modified their responses with changing probabilities and feedback, but still made decisions relatively quickly even when decisions had negative consequences. The authors argue that this effect does not seem to be accounted for by impulsiveness, consistent with other studies. 16 Among clinical studies that employed a design in which participants with 328 The persecutory (threat) belief delusions and a diagnosis of psychosis (mainly schizophrenia) were compared with a non-clinical control group on data-gathering, a large majority found JTC: there was a significant difference between the two groups, with the former showing reduced datagathering.
Many studies, like the Lincoln study cited, 15 examined the relationship of JTC to delusions and not simply to a psychosis diagnosis. In general the larger studies showed evidence of a specific association of JTC with current delusional status, although there were some exceptions (online Table DS1a ). Most of the nonclinical studies examined either people 'at risk' of delusions or people with 'delusion proneness' in the general population; the larger non-clinical studies also provided support for a specific association of JTC with delusional thinking or delusion proneness in the general population or in at-risk groups, although the JTC effect was attenuated in comparison with clinical groups (online Table DS1b ). For example, Freeman et al found that a fifth of a sample of 200 healthy members of the general population showed a JTC bias; level of conviction in paranoid ideation was associated with the bias. 17 We conclude that the JTC bias is associated with delusions in psychosis and is exacerbated in acute states, although remaining relatively stable in response to treatment in people with persistent symptoms. That it is also present in populations at risk or in remission, although in an attenuated form, suggests it is a trait representing liability to delusions. The cognitive mechanism of the bias is still unclear but there is emerging evidence to suggest that both anxiety and a working memory deficit may contribute to it. 18, 19 The work on JTC has also led to the more recent development of the concept of belief flexibility, that is, 'a metacognitive process of thinking about one's own delusional beliefs, changing them in the light of reflection and evidence and generating and considering alternatives' (p. 374). 13 Poor belief flexibility is common in people with delusions and related to, but distinct from, delusional conviction and JTC. 20 Like JTC, it is unchanged by antipsychotic medication, but preliminary evidence suggests that JTC and belief flexibility may moderate change in delusions. 20 Experimental tests indicate that JTC can be changed in the short term, and when combined with a brief intervention enhancing belief flexibility may lead to delusional change; these are early indications of the causal role of reasoning in delusions. 21, 22 Taken as a whole, the evidence suggests that it is likely that JTC and poor belief flexibility are relatively stable traits increasing susceptibility to the development of delusions, and may predict change over time. However, although both are associated with delusions, it has hitherto been little investigated whether JTC and belief flexibility differ by delusional subtype; recent indications suggest that they might. 23 
Theory of mind
Theory of mind (ToM) is defined as the ability to detect and reason about other people's mental states (e.g. beliefs, intentions). 24 Frith was the first to propose that deficits in ToM might be a predisposing factor for persecutory delusions and delusions of reference. 25 It has also been proposed that ToM is related to the disorganisation syndrome. 26 Numerous studies have investigated ToM in patients with schizophrenia, finding their average performance to be below the performance of non-clinical control groups. Many have noted, however, that it has not been clearly established whether ToM deficits are related to persecutory or referential delusions, disorganisation or to schizophrenia in general (see, for example, the paper by Brune). 24 For this review we identified 43 additional studies of ToM, of which 38 were clinical studies (most typically with patients with a diagnosis of schizophrenia or with persecutory delusions, and 2 that employed 'high-risk' samples; details are given online in Table DS2a) . A further three studies used a non-clinical sample and two examined participants with Asperger syndrome and delusions (online Tables  DS2b,c) . These studies used a wide variety of tasks, most involving brief vignettes and generally conceptualised as assessing either first-order ToM (the participant has to infer what another character is thinking) or second-order ToM (the participant is required to imagine what a character believes about the thoughts of someone else). Some tasks involved false beliefs, whereas others involved intentional deception.
The studies clearly confirmed that deficits in ToM were present in people with schizophrenia (a finding in nearly of all the studies that examined this), and deficits were somewhat inconsistently found to be present in people with persecutory delusions (the most frequently investigated specific symptom). However, there was little evidence that the deficit was specific to delusions or to persecutory delusions. The studies revealed a more consistent pattern of ToM deficits in association with negative symptoms than with positive symptoms or persecutory delusions. A recent meta-analysis cast further light on this: in 14 studies with over 600 patients no association was found between ToM and positive psychotic symptoms; but in contrast, employing data from 16 studies (n = 684) and 38 studies (n = 1869) respectively, significant moderate correlations were reported between ToM deficits and both disorganisation and negative symptoms. 26 As this meta-analysis also demonstrated that ToM performance reliably correlated with neurocognition, the association with negative symptoms is to be expected. 26 Non-clinical studies reviewed here also provide little support for an association of ToM deficits with delusions, including paranoia, and the recent studies of 'high-risk' groups are inconclusive (online Tables  DS2a,b ). We can conclude that ToM deficits are characteristic of schizophrenia, and although they are found in patients with delusions, they appear to be more strongly associated with negative and disorganisation syndromes rather than specifically with delusions.
Emotion
Traditionally, a sharp distinction has been drawn between emotional and psychotic problems. 27, 28 The dominant Jasperian perspective has been that the two problems were qualitatively different; diagnostically, psychotic symptoms 'trumped' signs of emotional problems. In contrast, the two main cognitive accounts of persecutory delusions place emotions central to their occurrence, albeit in different ways. 29, 30 Competing hypotheses for a number of years from the late 1990s concerned whether delusions defended against negative emotion or instead were a direct reflection of emotional concerns. It should be noted that this applies to persecutory delusions in particular, and there has been no comparable theoretical or empirical development for other delusion subtypes.
Defences
The most precise 'delusion as defence' model was put forward by Bentall et al. 29 The central proposition is that individuals vulnerable to paranoia have low self-esteem of which they are unconscious, so that when negative events occur these events are explained by the hostility of others rather than allowing the negative thoughts about the self to reach consciousness. This theory has been tested in two main ways: first, by examining levels of self-esteem in paranoia, especially whether there are discrepancies between implicit and explicit self-esteem; and second, by assessing attributional style, especially whether external attributions are made for negative events. Testing overt self-esteem and attributional style is relatively straightforward, whereas examination of hypothetical manoeuvres around defences (i.e. discrepancies between conscious and unconscious processes) is more problematic methodologically.
There is a developing consensus that depression and overt low self-esteem, including negative ideas about the self, are associated with persecutory thinking. This can be seen very clearly in the overt self-esteem studies reviewed (online Tables DS3a-c) . For instance, in a detailed study of patients with psychosis and a non-clinical control group, increasing levels of paranoia were associated with lower levels of self-esteem, 31 and paranoid thinking was strongly associated with depressive cognitions in an epidemiological survey representative of the general population. 32 In a large study comparing patients with paranoia and a non-clinical control group using structural equation modelling, an association of paranoia with a pessimistic thinking style (low self-esteem, pessimistic explanatory style and negative emotion) was reported. 33 The evidence in our literature review clearly indicates that self-esteem is skewed towards the negative in people with paranoid thinking. Most, although by no means all, individuals with paranoia have lowered self-esteem. The presence of grandiosity may sometimes obscure this finding, since persecutory and grandiose delusions often co-occur, and it is seldom controlled for in studies. 23 This general picture of low self-esteem is an important discovery that does not fit well with a defence account, in which relative preservation of mood and self-esteem might be expected. However, in Bentall et al's most recent revision of the model, failures of the defence mechanism are seen as occurring, and therefore fluctuations of self-esteem are instead seen as the critical variable in a dynamic system. 34 Hence the theoretical models of paranoia have been converging.
Studies that try to compare overt and covert self-concepts use a variety of methods, perhaps reflective of the difficulties of operationalising a defence account. The sample sizes are typically small. In this review at least 11 out of 15 studies showed no discrepancy between overt and covert markers of self-esteem (online Table DS3b ). The largest study compared 40 patients with current paranoid delusions, 25 patients with remitted delusions, 35 patients with depression and 36 non-clinical control participants on self-esteem and a memory recall task of positive and negative self-descriptive words designed to tap unconscious views of the self. 35 No evidence was found of a discrepancy between overt and covert self-views in the delusion group. Indeed, evidence of defence mechanisms has not been obtained even for grandiose delusions, which are more obviously mood-enhancing beliefs.
The attributional defence account of persecutory delusions originated from studies of explicit judgements of the causes of events using the Attributional Style Questionnaire, 36 which was developed to understand depression. An opposite pattern in individuals with delusions when compared with patients with depression was initially observed: taking the credit for positive events while externalising the cause of negative events. This selfserving style was thought to mask an underlying negative view of the self that was more in keeping with depression. The 44 studies identified here varied in the exact attributional style comparisons made, and whether associations with paranoia were considered across or within groups. We looked at internality ratings for negative and positive events separately (online Table  DS4 ) and although not all studies presented data in this way, in general an internalising bias for positive events was not supported, whereas the evidence for and against externalising bias for negative events was equally balanced. Arguably the best method of approaching the issue might be to examine spontaneous utterances, and when this has been done it is normally found that patients with delusions make a greater number of external attributions for negative events. An externalising bias for negative events would plausibly be thought to occur in patients with paranoia; this is, of course, being expressed in the symptom experience. We suggest that such a style need not be tied to the further hypothesis of an unconscious low self-worth. Whether the externalising style is actually attributable to unassessed grandiosity in the delusion samples remains to be determined.
Direct role of emotion
An alternative hypothesis has emphasised that emotion -anxiety and depression in particular -has a direct (non-defensive) role in delusion formation and maintenance. 30 Persecutory thoughts are considered an extension of anxious and depressive concerns about the person's own vulnerability and lack of worth (Fig. 2) : anxiety provides the threat theme of persecutory delusions, worry elaborates the delusion content and keeps it in mind, while the use of safety behaviours leads to avoidance and the failure to process evidence inconsistent with the persecutory belief. The model was inspired by the frequent clinical observation of such emotional problems in patients. Both anxiety and depression have repeatedly been found to be common in people with persecutory thinking right across the spectrum of paranoia. Convincing experience sampling studies with patient groups have found that increases in anxiety predict the occurrence of paranoia, 37 and there is initial evidence that experimentally increasing anxiety results in more paranoid thoughts. 19 Anxiety has been found to be predictor of the subsequent development of psychosis. 38 Consistent with these findings, psychotic-like experiences are more common in individuals with anxiety and depressive disorders. 39 One psychological process used to explain the link between anxiety and paranoia has been a 'worry' thinking style. There is now reasonable evidence from ten studies of a role for worry in the development and persistence of paranoid thinking (online Table DS5 ). For example, in a longitudinal epidemiological
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Severe threat (e.g. people trying to cause significant physical psychological or social harm: conspiracies known to wider public)
Moderate threat (e.g. people going out of their way to get at you) Mild threat (e.g. people trying to cause minor distress, such as irritation)
Ideas of reference (e.g. people talking about you being watched) Social evaluative concerns (e.g. fears of rejection, feelings of vulnerability, thoughts that the world is potentially dangerous) study levels of worry predicted both the onset and the persistence of paranoid thinking over 18 months, 32 whereas worry and catastrophising have been found to predict the short-term persistence of persecutory delusions, 40 as well as the occurrence of paranoia in experimental settings. 41 Depression -and anxiety also -may arise from negative views about the self. It is proposed that paranoia builds directly on ideas that the self is vulnerable, may be rejected and is of lower social status. A study of a cohort of 300 patients with psychosis tested this hypothesis, with assessments at three time points over 1 year (online Table  DS5 ). 42 Depressed mood and negative ideas about the self predicted the strength of persecutory delusions over time, with only a weak effect in the reverse direction, and thus the predominant relationship is from affect to paranoia.
Positing a direct role for emotional processes in psychosis suggests that processes established as important in non-psychotic disorders may apply to delusions. Psychological processes underlying problems such as worry can be viewed as transdiagnostic maintenance factors. Over the past few years preliminary evidence has been found in individuals with persecutory thinking of the presence of plausible maintenance factors such as safety behaviours, an internal focus of attention, interpersonal sensitivity, experiential avoidance, sleep difficulties, emotion-focused coping strategies and negative visual images (online Table DS5 ). These processes now require more rigorous scrutiny in individuals with psychotic experiences. It is also likely that particular appraisals of psychotic experiences lead to negative affect, which in turn contributes to delusion persistence. 27 Furthermore, appropriate weight also needs to be given to the study of factors that set emotional and psychotic experiences apart.
Discussion
The number of studies directly concerning delusions has increased considerably since our earlier review. In 1999 we reviewed 39 studies, and by the end of 2011 there were over 200 further studies to consider. What can be concluded from this research effort? The presence of biased 'jumping to conclusions' data-gathering reasoning processes in individuals with delusions has been substantiated. There is a promising new focus on emotional processes, which may influence many aspects of delusional experience. However, the review indicates that the theory of mind account has not stood up to subsequent testing. Although these studies, which take as their focus the explanation of delusions, have been on the periphery of the much greater research effort to explain schizophrenia, it is notable how many replicable findings are occurring, although the extent of publication bias is unknown. We take this as an indicator of the merits of adopting a single symptom approach. The previously inexplicable is now more explicable. Nevertheless, the study of delusions is still relatively new and there is considerable scope for development. It is striking how few studies provided adequate tests of causation. Longitudinal studies are rare, even the simple design of assessing predictors of outcome after acute admission. Experimental tests of the manipulation of key factors have been few in number and mainly confined to non-clinical groups. Measurement is an issue. Most studies have not used truly dimensional delusion assessments, and indeed these are not available for all delusion subtypes. Although the single symptom approach should not necessarily be constrained by diagnosis, it most frequently has been. There is little delusion research in clinical populations other than the non-affective psychosis diagnoses, but delusions are common in other diagnoses such as bipolar disorder and depression.
There are aspects of delusional experience receiving insufficient investigation. One of the earliest cognitive accounts of delusions emphasised how delusions are an attempt to explain anomalous internal experiences. 43 In essence, odd experiences lead to odd ideas. This basic premise underlies the cognitive aspect of recent dopamine-related salience accounts of schizophrenia. 44 There is a research challenge here in assessing cognitive anomalies such as salience, of which the individual with delusions has little awareness and for which new validated assessment methods are required. Yet misinterpretation of anomalous experiences and judgements based on such internal states are, in our view, crucial in the development of most delusions and hence require a concerted research effort. Furthermore, we see a close connection between affect and delusions, but the differential predictors have yet to be identified, 41 and factors that distinguish the occurrence of different subtypes of delusions have yet to be systematically studied. 23 Research also needs to go beyond the question of what causes a delusion. There may be rather separate answers to the questions of what leads to the initial emergence of delusional ideas, how strong belief convictions develop and dissipate, and what the causes are of significant distress and interference with functioning.
The research endeavour on delusions has been predominately from a cognitive perspective. A full account will need to link social and biological levels of explanation. Extensive work has identified the importance of social and environmental factors such as trauma, urbanicity, social deprivation, expressed emotion, migration and illicit drug use in the occurrence of psychosis. 45 An explanation is needed of how these factors translate into biases in cognitive processing in delusions. Links of the delusion-related processes to biological correlates are rare, and there is an absence of a developmental literature on delusions even though it is established that psychotic-like experiences occur at a relatively young age. 6 Our view is that genetic and biological work in psychosis will benefit from a better conceptualisation of the phenotype, that is focusing on separate quantitative traits, as has occurred for emotional disorders.
Future treatments
So what does the future hold for the treatment of psychosis? There is an important implication of this work for those working with psychosis in clinical services: the focus should be on understanding and treating the individual experiences that the patient is reporting, with the aim of reducing the distress and impact of each. In the clinic the experiences of the patient -rather than diagnosisshould be placed centre stage. Specific interventions are therefore needed that target problems such as paranoia, grandiosity, hallucinations and anhedonia. The recent work on delusions also provides an illustration of how this can be taken a step further. If, for example, self-esteem, worry, insomnia, feelings of powerlessness, poor belief flexibility and jumping to conclusions are identified as causal factors for distressing delusions in an individual's case, then these become the actual targets for intervention. If the theoretical literature is correct, then improving each factor should reduce delusional experience. 46 It is an explicit adoption of an interventionist-causal approach, 47 to take one key causal factor at a time and target it in treatment. Recent psychological intervention studies for delusions provide encouraging results bearing this out, and are a significant step forward from first-generation CBT approaches. 22, 48 This approach, targeting identified mediators within a single symptom framework, has been successfully applied by Trower et al to the treatment of distress and behaviour in response to auditory hallucinations. 49 Although our focus here is on mediators, the identification of moderators of treatment effects, such as the finding that people with carers responded better than those without to CBT for psychosis, 50 also has the potential to inform the development of more effective treatments.
We have described the potential benefits of developing theoretically driven interventions for each distinct type of psychotic experience. Over the past decade in particular, delusions have become explicable in terms of cognitive processes, and this improved understanding is beginning to change psychological treatment. It is notable that in contrast to other psychological problems self-help has been little used in psychosis or application of technologies. Potentially synergistic effects of targeted cognitive interventions with short-term medication use have not been sufficiently tested. Treatment trials of both psychological and pharmacological interventions should look different. Rather than schizophrenia trials, we expect trials to have single psychotic experiences such as persecutory delusions or hallucinations as their focus. With these types of approaches we may well see greater therapeutic optimism in the treatment of psychotic experiences.
Psychosocial influences on suicide Keith Hawton and Gustavo Turecki
Suicide may be influenced by a wide range of social and economic factors, including adverse economic circumstances, social fragmentation and isolation, and cultural attitudes towards suicide. Psychiatric disorders, especially depression, bipolar disorder, schizophrenia and alcohol misuse, are present in most individuals dying by suicide. Key psychological factors are a sense of entrapment with no escape, hopelessness, shame and guilt. Risk can be increased by exposure to suicidal behaviour of others via social networks or the media (especially where reporting is dramatic and includes details of methods of suicide). Strong religious beliefs, having a partner and children may offer some protection. 
